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[Name of the Document] Specification 
[Title of the Invention] Image Pickup Device, Camera 
Module and Camera System 
[What is claimed is] 
5 [Claim 1] An image pickup device characterized by 

comprising: 

a light -transmissible board having a wiring pattern 
formed on one surface thereof and having an optical 
filter function; and 

10 an image pickup element having a photodetecting 

portion being mounted in flip-chip style on said one 
surface of said light -transmissible board so that said 
photodetecting portion is opposite to an area where there 
is no wiring -pattern . 

15 [Claim 2] The image pickup device according to claim 

1, characterized in that said light transmissible board 
has a function of cutting infrared rays as said optical 
filter function. 

[Claim 3] The image pickup device according to claim 

20 1, characterized in that a peripheral edge portion of 
said image pickup element is sealed with resin. 
[Claim 4] A camera module characterized by 

comprising : 

a light -transmissible board having a wiring pattern 
25 formed on one surface thereof and having an optical 
filter function; 

an image pickup element having a photodetecting 
portion being mounted in flip- chip style on said one 
surface of said light -transmissible board so that said 
30 photodetecting portion is opposite to an area where there 
is no wiring-pattern; and 
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a lens unit mounted on the other surface of said 
light -transmissible board so as to be located above said 
photodetecting portion of said image pickup element. 
[Claim 5] A camera system characterized by employing 

5 a camera module comprising: 

a light -transmissible board having a wiring pattern 
formed on one surface thereof and having an optical 
filter function; 

an image pickup element having a photodetecting 
10 portion being mounted in flip-chip style on said one 

surface of said light- transmissible board so that said 
photodetecting portion is opposite to an area where there 
is no wiring-pattern. 

[Detailed Description of the Invention] 
15 [0001] 

[Technical Field to which the Invention pertains] 

The present invention relates to an image pickup 

device, a camera module and a camera system. 

[0002] 
20 [Prior Art] 

A camera module using an image pickup element has 

been recently required to be installed as a camera system 

including a signal processing system in a compact 

information terminal such as a personal computer, a 
25 portable videophone, or the like. In this connection, a 

strong demand for miniaturization of the camera module 

has been increasing. 

[0003] 

Conventionally, a camera module constituted as shown 
30 in Fig 6 is known as a camera module employing an image 

pickup element such as a CCD image pickup element, a CMOS 
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image pickup element or the like. A camera module 51 
shown in figure comprises an image pickup device 52 , a 
mounting board 53 and a lens unit 54. The image pickup 
device 52 employs a QFP (Quad Flat Package) type 
5 structure in which a chip- type image pickup device 55 is 
mounted in a package body 56 and hermetically sealed with 
seal glass 57. The image pickup device 52 is mounted on 
the mounting board 53 through external connecting lead 
terminals 58 provided at the four sides of the package 
10 body 56. The lens unit 54 is mounted on the image pickup 
device 52. The lens unit 54 comprises a holder 59 , a 
mirror barrel 60, an optical filter 61 and a lens 62. 
[0004] 

[Problems to be solved by the Invention] 

15 Meanwhile, the thickness of the conventional camera 

module 51 is the total thickness of the image pickup 
device 52, the mounting board 53 and the lens unit 54 
which constitute the camera module 51. Therefore, in 
order to make a thin camera module 51, reducing the 

20 thickness of each constituent part is necessary. 
[0005] 

However, under the present condition, reducing the 
thickness of each of the image pickup device 52, the 
mounting board 53 and the lens unit 54 is reaching the 
25 limit level. Accordingly, attempting further reduce the 
thickness of the camera module 51 is extremely difficult 
situation. 
[0006] 

[Means for Solving the Problems] 
30 An image pickup device of the present invention 

comprises: a light-transmissible board having a wiring 
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pattern formed on one surface thereof and having an 
optical filter function; and an image pickup element 
having a photodetecting portion formed on one surface 
thereof, the image pickup element being mounted on the 
5 one surface of the light -transmissible board in a flip- 
chip style so that the photodetecting portion of the 
image pickup element is opposed to an area where wiring 
pattern is unformed. 
[0007] 

10 In above-mentioned construction of the image pickup 

device, the image pickup device is mounted in the flip- 
chip style on one surface of the light-transmissible 
board on which the wiring pattern is formed, thereby 
reducing the overall thickness of the image pickup device. 

15 Further, the light- transmissible board is provided with 
an optical filter function (for example, an infrared ray 
cutting function). Therefore, when a lens unit is 
mounted on the other surface of the light- transmissible 
board to fabricate a camera module, installing an optical 

20 filter board in the lens unit will be unnecessary. 
[0008] 

The camera module of the present invention 
comprises: a light- transmissible board having a wiring 
pattern formed on one surface thereof and having an 

25 optical filter function; an image pickup element having a 
photodetecting portion formed on one surface thereof, the 
image pickup element being mounted on the one surface of 
the light -transmissible board in a flip-chip style so 
that the photodetecting portion of the image pickup 

30 element is opposite an area where no circuit pattern is 
formed; and a lens unit mounted on the other surface of 
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the light -transmissible board so as to be located above 
the photodetecting portion of the image pickup element. 
Further, a camera system of the present invention is 
employing the camera module having the above-mentioned 
construction. 
[0009] 

In the camera module as constructed above-mentioned 
and the camera system employing the camera module, the 
image pickup element is mounted in the flip-chip style on 
the surface of the light- transmissible board on which the 
wiring pattern is formed, and the lens unit is mounted on 
the opposite surface of the light-transmissible board, 
whereby the thickness of the image pickup device can be 
reduced to be less than that of the conventional module 
structure by the amount corresponding to the thickness of 
the package to hermetically seal the image pickup element, 
and also the constituent parts (the light- transmissible 
board, the image pickup element and the lens unit) 
constituting the image pickup device can be arranged 
densely in the thickness direction of the module. 
Further, the light -transmissible board is provided with 
the optical filtering function, whereby installing the 
optical filter board in the lens unit will be unnecessary. 
[0010] 

[Mode for Carrying Out the Invention] 

Preferred embodiments according to the present 
invention will be described hereunder with reference to 
the accompanying drawings. 
[0011] 

Fig. 1 is a side view showing construction of a 
camera system according to the present invention. The 
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camera system shown in Fig. 1 comprises a camera module 2 
and a system module 3. The camera module 2 and the 
system module 3 are electrically connected to each other 
through a connector 4 . 
[0012] 

On both sides of a wiring board 5 of the system 
module 3, various electronic parts 6A to 6D and system 
ICs 7A to 7C as well as the connector 4 are mounted. The 
system ICs 7A to 7c are used to constitute a driving 
circuit for driving the camera module 2, an image 
processing circuit for performing various image 
processing (for example, image compression processing, 
etc.) on image signals obtained by the camera module 2, 
or the like. Further, on the wiring board 5 is mounted a 
USB (Universal-Serial -Bus) connector 8 for connecting the 
camera system 1 including the system module 3 to an 
information terminal such as a personal computer or the 
like. 
[0013] 

Figs. 2 is a diagram showing the construction of a 
camera module according to an embodiment of the present 
invention, wherein (a) is a schematic plan view showing 
the camera module and (b) is a sectional side view. The 
camera module 2 shown in the figures comprises a light - 
transmissible board 10, an image pickup element 11 and a 
lens unit 12. The light -transmissible board 10 and the 
image pickup element 11 constitute the image pickup 
device according to the present invention. 
[0014] 

The light -transmissible board 10 is formed of a 
transparent glass board, for example, and a wiring 



pattern 13 is formed on the under surface of the light - 
transmissible board 10. As shown in Fig. 3, the light - 
transmissible board 10 is designed to have a rectangular 
shape in the plan view. The light -transmissible board 10 
has an infrared ray cutting function (IR cutting 
function) by a surface treatment such as coating, 
deposition or the like or by an optical characteristic 
inherent in the board material itself. An element 
mounting area 14 on which the image pickup element 11 
will be mounted is reserved at one side in the 
longitudinal direction of the light -transmissible board 
10. The wiring pattern 13 is formed so as to extend from 
the element mounting area 14 to the other end in the 
longitudinal direction of the board. 
[0015] 

The wiring pattern 13 is formed of conductive 
material such as Cu (copper), Al (aluminum) or the like 
by a patterning technique such as a plating method, an 
etching method, a printing method or the like. In the 
element mounting area 14 of the light- transmissible board 
10, one end portion (land portion) of the wiring pattern 
13 is arranged to match the electrode arrangement of the 
image pickup element 11 as described later. Further, the 
other end portion (land portion) of the wiring pattern is 
arranged to match the terminal arrangement of the above 
connector 4 . 
[0016] 

The image pickup element 11 is formed of a CCD image 
pickup device, a CMOS image pickup device or the like, 
for example, and has a photodetecting portion 15 having 
many reading pixels arranged two-dimensionally on a 
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principal surface of the image pickup element 11. 
Further, plural electrodes (not shown) formed of aluminum 
pads are arranged in a predetermined pitch at the 
peripheral edge portion of the image pickup element 11 so 
as to surround the photodtecting portion 15. 
[0017] 

The image pickup element 11 is mounted on the under 
surface of the light-transmissible board 10 through bumps 
16 in a state of a bare chip (flip-chip-mounted), whereby 
the electrode portion (not shown) of the image pickup 
element 11 and the wiring pattern of the light - 
transmissible board 10 are electrically connected to each 
other through the bumps 16. Under this mounting state, 
the image pickup element 11 is flip-chip-mounted on the 
under surface of the light -transmissible board 10 so that 
the photodetecting portion 15 is opposite an area on 
which no wiring pattern 13 is formed (area where no 
circuit pattern is formed) so that light incident to the 
photodetecting portion 15 of the image pickup element 11 
is not intercepted by the wiring pattern 13. 
[0018] 

Further, resin 17 is coated over the overall 
peripheral edge portion of the image pickup element 11 so 
that the peripheral edge portion of the image pickup 
element 11 is sealed by the resin 17 with no gap. The 
resin 17 is formed of glass epoxy resin or the like, and 
it is coated by using a dispenser or the like. 
[0019] 

By sealing the peripheral edge portion of the image 
pickup element 11 with the resin 17 in this manner, the 
mechanical strength of the electrically connected portion 



(bump joint portion) between the image pickup element 11 
and the light -transmissible board 10 can be enhanced and 
dust invading from between the gaps can be prevented. 
[0020] 

5 The lens unit 12 comprises a holder 18, a mirror 

barrel 19 and a lens 20. The lens unit 12 is mounted on 
the top surface of the light- transmissible board 10 
located above the photodetecting portion 15 of the image 
pickup element 11. 
10 [0021] 

The holder 18 of the constituent parts of the lens 
unit 12 is designed in a cylindrical structure, and the 
mirror barrel 19 is fitted to an inner peripheral side of 
the holder 18. The inner peripheral surface of the 

15 holder 18 and the outer peripheral surface of the mirror 
barrel 19 are threaded as occasion demand. If the 
threaded mirror barrel 19 is threaded into the threaded 
holder 18, relative movement of them can be made to carry 
out in the central axis direction (optical axis 

20 direction) to perform a focusing operation. The tip 
portion of the mirror barrel 19 is bent substantially 
perpendicular toward the central axis , thereby forming a 
diaphragm portion 19A for regulating the incident light 
integrally with the mirror barrel 19. 

25 [0022] 

The lens 20 is for focusing the light incident 
through the diaphragm portion 19A at the photodetectinq 
portion 15 of the image pickup element 11. The lens 20 
is secured to the interior of the mirror barrel 19 as 
30 being positioned on the basis of the diaphragm portion 
19A. In the mounting of the lens unit 12 on the light - 
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transmissible board 10, the lens 20 is disposed so as to 
face the photodetecting portion 15 of the image pickup 
element 11 through the light -transmissible board 10. 
[0023] 

5 In the camera module 2 constructed as described, the 

light incident through the diaphragm portion 19A of the 
lens unit 12 is focused to the photodetecting portion 15 
of the image pickup element 11 due to the refractive 
action of the lens 20. During this process, light 

10 components of the infrared region (infrared rays) are 

removed from the light transmitted through the lens 20 by 
the infrared ray cutting function of the light - 
transmissible board 10 when passing through the light - 
transmissible board 10. The removal of the light 

15 components of the infrared region can prevent both 

erroneous coloring and occurrence of smear when a high- 
brightness subject is subjected to an image pickup 
operation. Further, the light incident through the 
light-transmissible board 10 is detected by the 

20 photodetecting portion 15 of the image pickup element 11 
and photoelectrically converted to image signals. Then 
the image signals are transmitted to the system module 3 
(see Fig. 1) through the wiring pattern 13 of the light- 
transmissible board 10. 

25 [0024] 

Subsequently, a method of manufacturing a camera 
module according to an embodiment of the present 
invention will be described with reference to Figs. 4(a) 
to 4(d) . 
30 [0025] 
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First, as shown in Fig. 4(a), a wiring pattern 13 is 
formed on an about 1mm -thickness light- transmissible 
board 10 having the infrared ray cutting function, and a 
bump 16 is formed on each of electrode portions of an 
image pickup element 11. 
[0026] 

As the light -transmissible board 10, infrared ray 
cut glass articles placed on the market by optical 
component makers such as HOYA: C5000, Asahi Glass: PF- 
606M3, Toshiba Glass: CF-50, or the like can be used. 
These commercially available infrared rays cut glass 
articles are infrared rays absorption type filters, and 
have a sufficient infrared rays cutting function in the 
range of wavelength from 700 to 1200nm. 
[0027] 

The bumps 16 are formed by forming a ball at the tip 
of a metal wire 23 pulled out from the tip of a capillary 
22 and pressing the ball to fix on an electrode portion 
(aluminum pad) 11A of the image pickup element 11 as 
shown in Fig. 5(a). Thereafter, the metal wire 23 is cut 
at the ball side without pulling out the metal wire 23 
from capillary 22 as shown in Fig. 5(b). This bump 
forming method is called as a Ball Bump Method (or Stud 
Bump Method). In addition to this method, a bump forming 
method employing electroless plating method, a transfer 
bump method or a bump forming method using a soldering 
technique may be used. 
[0028] 

Subsequently, the image pickup element 11 is mounted 
on an undersurface of the light -transmissible board 10 
via the bumps 16 (flip-chip mount) as shown in Fig. 4(b). 



During this mounting step, the light- transmissible board 

10 is put on a table (not shown), and the image pickup 
element 11 is held by a bonding tool (not shown) . 
Thereafter, while the light- transmission board 10 on the 
table and the image pickup element 11 held by the bonding 
tool are positioned to each other, the bumps 16 formed on 
the electrode portions of the image pickup element 11 are 
electrically and mechanically bonded to the wiring 
pattern 13 of the light -transmission board 10 by 
ultrasonic bonding. 

[0029] 

The positioning of the light -transmissible board 10 
and the image pickup element 11 is carried out by 
matching the relative position between the element 
mounting area 14 of the light- transmissible board 10 and 
the photodetecting portion 15 of the image pickup element 

11 and the relative position between the wiring pattern 
13 of the light- transmissible board 10 and the 
corresponding electrode portions of the image pickup 
element 11 in the direction (generally, horizontal 
direction) perpendicular to the direction of pressure of 
the bonding tool, respectively. The ultrasonic bonding 
is carried out under the following conditions: frequency 
of 50KHz; tool temperature of 100°C; table temperature 
100°C; bonding time of 0.5s second; tool pressure of lOOg 
per bump; and amplitude of 2.5^un. 

[0030] 

Here, a heating temperature in the ultrasonic 
bonding step is preferably set to 170°C or less in order 
to avoid thermal damage to a microlens when the microlens 
is formed on the principal surface of the image pickup 



element 11. As the bonding method in the step of 
mounting the image pickup element 11 on the light - 
transmissible board 10, any bonding method other than the 
above ultrasonic bonding method may be used if it can 
implement the low- temperature bonding treatment 
satisfying the above temperature condition (170°C or 
less). Specifically, a bonding method using silver paste, 
indium or anisotropic conductive materials are 
conceivable . 
[0031] 

Subsequently, resin 17 is coated on the peripheral 
edge portion of the image pickup element 11 by using a 
dispenser or the like, as shown in Fig. 4(c). After 
coating the resin 17, it is hardened by natural dryness 
or a thermal treatment (for one hour at 120°C, for 
example). At this time, the resin 17 may be coated so as 
to cover not only a peripheral edge portion of the image 
pickup element 11, but also the back surface of the image 
pickup element 11. Further, it should be noted that the 
resin 17 having proper viscosity may be used to prevent 
the resin 17 coated by the dispenser or the like from 
flowing into the photodetecting portion 15 of the image 
pickup element 11. 
[0032] 

Subsequently, as shown in Fig. 4(d), a lens unit 12 
which has been fabricated in advance is mounted on the 
top surface of the light-transmissible board 10. In this 
mounting step, for example, adhesive agent of epoxy group 
(not shown) is coated on the end face of the holder 18 of 
the lens unit 12 or the top surface of the light - 
transmissible board 10 corresponding to the mounting 



position of the lens unit 12. Thereafter, the lens unit 
12 is pressed against the top surface of the light- 
transmissible board 10 under the state that the lens unit 
12 and the image pickup element 11 are positioned to each 
other, thereby fixing the lens unit 12 to the light- 
transmissible board 10 through the adhesive agent. 
[0033] 

Incidentally, regarding the positioning between the 
lens unit 12 and the image pickup element 11, a proper 
number of alignment marks may be provided on the top 
surface or under surface of the light-transmissible board 
10. The provided alignment marks can be checked from top 
and under side of the board owing to characteristic 
(light transmission) of the light- transmissible board 10. 
Therefore, the positioning between the image pickup 
element 11 and the lens unit 12 is carried out with the 
alignment marks being used as points to match together; 
whereby the optical centers of the lens 20 and the 
photodetecting portion 15 can be made coincident with 
each other with high precision. 
[0034] 

When the lens 20 is of a mono-focusing type, the 
lens unit 20 may be mounted while adjusting the position 
of the lens unit 20 in the optical axis direction (the 
up-and-down direction of Fig. 4) and then fixed it at the 
focusing point achieved through image processing or the 
like. However, when a zoom lens is mounted, this 
adjustment is not required. Through the above process, 
the camera module 2 shown in Fig. 2 is achieved. 
[0035] 



# 



In the camera module 2constructed in this way, the 
image pickup element 11 is directly secured to the under 
surface of the light -transmissible board 10, and the lens 
unit 12 is mounted on the top surface, that is, the 
5 opposite side thereto of the light-transmissible board 10. 
For that reason, thickness of a package for hermetically 
sealing the image pickup element can be reduced as 
compared with the conventional module structure (see Fig. 
6), and can also be arranged the light- transmissible 

10 board 10, the image pickup element 11 and the lens unit 
12 more densely along the direction of the thickness of 
the module. Further, since the light -transmissible board 
10 having the infrared rays cutting function is adopted, 
it is unnecessary to install an Optical filter for 

15 cutting infrared rays in the lens unit 12. 
[0036] 

Accordingly, an ultra- thin type camera module can be 
achieved. Further, even the image pickup device 
including the combination of the light- transmissible 

20 board 10 and the image pickup element 11 can be designed 
to be thinner than the conventional image pickup device 
52 (see Fig. 6). Still further, in the camera system 1 
using the camera module 2, it will be possible to install 
an information terminal by using a smaller installing 

25 space because the thickness of the camera module 2 is 
reduced. 
[0037] 

In addition, since the number of parts of the lens 
unit 12 is reduced, the unit structure can be simplified 
30 and the producing time can be shortened. Further, when 
the camera module 2 is manufactured, since package step 
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of hermetically sealing the image pickup element 11 is 
not required, productivity can be improved and then cost 
down can be realized. 
[0038] 

In the above -described embodiment, the light- 
transmissible board 10 having the infrared rays cutting 
function is used. However, the present invention is not 
limited to the above embodiment . For example , by 
providing another optical filtering function such as an 
optical band-pass filter with the light- transmissible 
board 10, only light components having specific 
wavelengths can be incident to the photodetecting portion 
15 of the image pickup element 11 without installing 
filter board having the same function in the lens unit 20. 
[0039] 

Further, in the above -described embodiment, the 
wiring pattern 13 is formed on the light- transmissible 
board 10 of the camera module 2, and the wiring pattern 
13 thus formed is connected to the connector 14 at the 
system module 3 side. However, in place of this 
arrangement, a flexible board or the like may be 
interposed between the camera module 2 and the system 
module 3 to electrically connect the camera module 2 and 
the system module 3. 

[Effect of the Invention] 
[0040] 

As described above, according to the present 
invention, the image pickup element is flip-chip-mounted 
on the surface of the light -transmissible board on which 
the wiring pattern is formed, and the light- transmissible 
board is provided with the optical filtering function. 



Therefore, when the lens unit is mounted on the other 
surface of the light- transmissible board to fabricate the 
camera module, the thickness of the package for 
hermetically sealing the image pickup element can be 
reduced as compared with the conventional module 
structure. In addition, the light- transmissible board, 
the image pickup element and the lens unit can be 
arranged more densely in the thickness direction of the 
module. Further, without installing optical filter board 
in the lens unit, desired wavelength light can be 
detected by the photodetecting portion of the image 
pickup element with the optical filtering function of the 
light -transmissible board. Accordingly, there can be 
provided an ultra- thin type camera module. 
[Brief Description of the Drawings] 
[Fig. 1] 

A side schematic view showing a construction of a 
camera system according to the present invention; 
[Fig. 2] 

A diagram explaining a construction of a camera 
module according to an embodiment of the present 
invention ; 
[Fig. 3] 

A plan view showing a board structure of the camera 
module of the embodiment of the present invention; 
[Figs. 4] 

Diagrams explaining a method of manufacturing the 
camera module of the embodiment of the present invention; 
[Figs 5] 

Diagrams explaining an example of a bump forming 
method; and 
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[Fig. 6] 

A cross -sectional view explaining the structure of 
a conventional camera module. 
[Description of Reference Numerals] 

1... camera system, 2... camera module, 3... system module, 
10... light transmissible board, 11... image pickup element, 
12... lens unit, 13... wiring pattern, 15 . . . photodetecting 
portion, 16... bump, 17... resin, 20... lens 
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English Translation for Drawings 

[Fig.l] 

1: CAMERA SYSTEM 
2: CAMERA MODULE 
5 3: SYSTEM MODULE 

[Fig. 2] 

2: CAMERA MODULE 

10: LIGHT TRANSMISSIBLE BOARD 
10 11: IMAGE PICKUP ELEMENT 

12: LENS UNIT 

13: WIRING PATTERN 

15: PHOTODETECTING PORTION 

16: BUMP 
15 17: RESIN 

20: LENS 



[Name of the Document] Abstract of the Disclosure 
[Abstract ] 

[Problems] Conventional structure of a camera module has 
a limit of reducing its thickness. 
5 [Solution means] A camera module 2comprises: a light - 
transmissible board 13 having infrared rays cutting 
function on one surface of which a wiring pattern 13 is 
formed; an image pickup element 11 having a 
photodetecting portion 15 which is flip-chip-mounted on 

10 the same surface of the light -transmissible board 10 
while the photodetecting portion 25 is opposite to an 
area where there is no wiring-pattern 13; and a lens unit 
12 which is mounted on the other surface of the light - 
transmissible board 10 so as to be located above the 

15 photodetecting portion 15 of the image pickup element 11. 
[Selected Figure] FIG. 2 
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